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(54)Title: MATRILYSIN ANTISENSE COMPOUNDS 



(57) Abstract 

Substances capable of specifically inhibiting the expression ot 
matrilysin to thereby inhibit metastasis and prepared by utilizing the 
antisense technique. Antisense compounds hybridizable with at least a 
part of a partial sequence of a gene encoding human matrilysin; and 
medicinal compositions, in particular ones having the effect of inhibiting 
metastasis, containing these antisense compounds. 
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TCC AAA GTG GTC ACC TAC AGQ ATC <?TA TCA TAT ACT CGA GAC 
TTA CCG CAT ATT A 

AAA TCA ACC ATA GGT CCA AGA 

XCTGGA CGG CAG CTA TGC GAC TCA CCG TGC TGT GTG 

i A S - 1 (Mim^ 4 ) 

GTATATGATACGATC 



HatriXysin mRNA 
> Coding region 
. Core region (SEQ ID NOil) 
. Capping site (SEQ ID NOi2) 
. vicinity of AUG (SEQ ID HOI 3) 
, AS-1 (SEQ ID NO»4) 
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mm* 

^AtW £<lb¥s ^6 1 7 9 1 -1 80 71, (1996 

<D;S;1I ■ $E^(^fclt-SSf«Jj tILt, "7 h "J ^ X ■ * $ Q Z? u =fT 
■7 h 'J - * $ uyu^f-T—M (MM P) li$Hfl&^^7 h 'J 'V^X 

— tf (MMP-1 ) > U*nzx^f1- — M (MMP-8) . n^^f^-- 
4f-3 (MMP-1 3) . 4f^^7— t?l¥^ LT4f^^^— tf A (MM 
P-2) , -t?^^-*— 4fB (MMP-9) . XhPA7^'»SiLt 
„ XhOA7'fv>1 (MMP-3) . XhQA7^V>2 (MMP- 

1 O) . MT-MM P^t LTMT 1 — M M P (MMP-1 4) . MT 

2 — MM P (MM P — 1 5) > MT3-MMP (MM P — 16) . MT 



WO 99/28452 PCT/JP98/02327 

4-MMP (MMP-1 7 ) „ -?-(D{fe<DMM Pt LT7 h 1 ]^^ V> ( 
MM p_ 7 ) % XhPA^^*>>3 (MMP-1 1) . * $ nJL=77s$ 
—- tf (MMP-1 2) A^b^ltl^o 

MM P^^Hg(Dr B Tlc(*ffi^ra^^M«btL, *<Ay<D;SJS ■ $k*£ l~ & It & M 
M P <D®m £ fHVk L T I* 6 o 

0»JtLI£. IfiMii, I42|. 1694-1700H 

. (1 9 9 7) ^A/«Dlfia>»S ■ $e^I3#o ECM OmmtY^ h 

H&JMilSlMM P (MT-MMP) (-tf =? ^j- — -tf A ) <D 

X. HlfflBT*. I42i, 2 3 86-2 3 9 21, 

(1 9 9 7) (Cck^ll*. t h^#*<DA'f7X^ 'V h-^^ 

|J7X^'> h'Jy^X ■ P yu^-T — -tf I^M LTX^^ 

£ HP*IJ L $e*£ & fflftl %> t tf £ *l X £ „ 

(^i?9- 1 1 0 8 6 4) o 

JT, MMP(D-Stfc^7 K U ^-f vXD^T Ml* 2 8 K <*: itiltf) M 
M P |3 tt^Ah l* N o X. ftilCDMM P A^^O^s^E^^r V>4iC^ii K V 

H (D a * <D E C M I Z m L T Z? P T" 7 — tf S 14 £ * L T L > & „ 

2 
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>CQ £ ^ T? <ft T fitM £ *L (Miyazaki, K. , Hattor i , Y. , Umenishi 
F. , Yasumitsu, H. , & Umeda, M. , Cancer Res. 50, 7758-7764(19 
90)) o 

v > m V 7 y -t — "t? « I* *§ It ffl 21 V> M H *ffl BS -CIS SI # ^/C it "t & <D 
3Hb*F\ 168^ 1 791—1 8 0 71. (1996) 

) o 

L-fc^ t^ip^^tt^ (Powell WC, Knox JD, Narve M et al. , C 
ancer Res. 53, 417-722 (1993)) 0 

t(Di*. *<Dm&0m*mL<m'pLtzti^$6L^tt£titz (wiison 

C. L. et al., Proc. Natl. Acad. Sci. USA, 94, 1402-1407(1997 

))o 

jSJ % t h<D"? h U ^-f V> c D N Aie^'JIi. Mul ler, D. , Breathnach 
R. et al. Biochem. J. 253 , 187-192(1988) . t$£X$. Marti, H 

-P., Ma I co In, D. Lovett, D. H. et a I . , Biochem. J. 285 , 899-90 

5(1992) Cpump-1 (0«»tfl*$tLtOl>„ 
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Gaire, M. , Magbanua, Z. , McDonnel. S. , et al., J. Biol 
Chem. , 269 , 2032-2040(1994) * <D ? J A0)IB?iJ i^Wi^ £ *lX 

■€>o 

fclzfcl^-C** £ — £*1^&A//£*II1#A'»II&£31 — KTOXfJI^i 

-(DmAtim&wuzmmon&M* Lx^&titifemztixi^ti:^ c 

Witty, J. P., Matrisian. L. M. et al., Cancer Res., 54. 4805-4 
81 2(1 994) ) 0 

&mmifite1 /2|C3*'>L*:J&<» lE^lCO^TWStfelH*^^^ (Yama 
motoH. , Imai K. , et al.. Int. J. Cancer. 6J_, 218-222 (1 995) ) 0 

h y v>t>thz>xtI- y =f3?^ fiz&^x w 
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78-883 (1 996) ) „ -<> t£/tf |Z l^T l£ V h U =7 4 is 1/7 Is 
=f- J G.^ss\^r U =f 5? O \s*T Kjb<$E^ffl]fl|&m£*^£frS*M~Ol^-C[i 

m'Mt<^.^tlU^tl^O^Bi J ^ : b^^^tz (Simon. N. et al., Invasio 
n Metastasis, 12, 156-167(1992)) 0 



o (0 X fe -S o 

ffi M W & SB 5U * t? 7 > -fe > X lb ft 1^ « *3 -2> o 

*#gBJ|±#?£ L < (±. E5fl##1 (Core«J*) „ IB*"J#-§-2 (Cappin 
g Site), XI*. IE*lJ#-§-3 (AUGI§) (Dl^tlfrO'PU < t — 

ait/w ?u # x-r & 7 ^^-tz^xib^ic^ 

'J>& < ttU:«MWfcE9J£^fc7>*4i>X*b£1J!ll::fli*>£o 
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*SEWIS£ t>U:#£ L < I*. th7h 'J 7-fv>^3- K"T&aH£T 

t fi <d e 5>j i ^ ffi it w & sb m m ■*§■ 4 1? * * h * t > ^ -t > x 1 b % 1 c % 

o 

£ mm \z ffll fij L m & 1 05 "C fe £ o 
*SiBJIifcF£ L < IS* * ? U*^ KRU < t & 1 oA^ 

* ^ JSi =¥■ £ # t? T > 4r > X i b ^ ^ T? & -6 o 

fei*D N A^fcl^^CDlE^ifel (mR N A <fc -?-<D HUiEtt) £mfl*L> 
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X, r/W^U^Xtl)j tit. §fcfet*DNA*,L< 

iimR n Aizft-? &ftm&}m'&&Mf&.T? & ^ t £in?o /w ?v ^-rx 

<7>^$: t LtliO. 15M'J>iI«lt\ 3 5 0 Cm±(DTmI^}|0 
fc<DT?fc*Ll*<l: < s 4 5°cm±<DTmfit^i#-3 4,(D-efe^liW^ L < . 

[z 2* L . KIT K « ^ -5 £ ? fc*S *$ £ ^£ l= & o #R I* £ < 

&mfc^0)l^£:6SR#IZWatson CricklL t L < (*Hoogsteen 
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o 

mt^TL t>tlT^-§>o Lfc*«ot t *f|BJJ(D*y O 
=1— K-TSitfc^-CcWJlWI-'W 3f «J y>f X-T^Z <b*<»l1# 

«3?<Dti<DT?t<fcL^. *|gBJ§(D;J-<J =f 51 ^ K^ttU&rtlwBi y & 

* L < . 51=. 10 %£ia± 3 0 ^iWTs WIC 1 5 i£*m± 2 5 
JaTiDtfUfcttfr fc> ft & <D L 

N A-£»m R N A b. 0)%aa * *§8fcSJRt3u SMiSiSte. *<7UT — If IS 
-So fitoT. *mm<D* 1 ) =f5?<7 Klzhfc. ^aSJzli#£LS:l^«fc 
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— ^ffi&tLT. ^(D±^-^tzlt — *X Z?Hr viLX^U (phosph 

odiester) 7tX7t Pf t^- h (phosphoroth i oate) 

^ ;U 37 X 37 ^- ^ — h (methy I phosphonate) ^Sca » P7S 
•X— h (phosphoroami date) £n ea\ "7 * X 37 * P h (phosph 

orodithioate) ^EJU* 'J / * £ t (T>m (MMU^ 

mtit^m^ 20m. 1 899-1 9071, (1993^) ) t^m 

X, T^dPV 'J 7^* 0 K^7=-S>> (DNG) (Robert P^. 

Proc. Natl. Acad. Sc i . USA. 92|, 6 0 9 71, (1 9 95*) 
) % 110)2' {S^fflKDJlT-fe^tMiSl^Sl^Sl^^tlfctCD. tflMia 

Bertrand JR. Biochem. Biophys. Res. Commun. 1 6 4# % 3 111 
x ( 1 9 8 9*) ) o 

+r;H£* (a. t. c. G<z)i^-r*ii3-et$§^-r<&i&S) i"S 

&£*Ltz=t<D. 3^-7 L/*? 1 K© 5 ' maagt L < 1*3 ' ^S^^L< 

|*|*l«J|::=i ^fP-Wf 'J *° 'J - L - 'J V ^ U> ( 

psoralen) , fiHT JV^rJ^W L t <D (6. Degols Nucleic 
Acid Research. 17#. 9 3 4 1 I> (1 9 8 9*) ; A. McConna 
ghietg. J. Med. Chem. 3 8|, 3 4 8 8 Ms (1 9 9 3*) ; G. Go 
dard Eur. J. Biochem. 2 3 2| ( 40 4i, (1 9 9 5*) ) I 
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t4ctA<ttS MM*. I** * 'J £ K-V^c&BSaUfcli, s. A 

grawall? Protocol for oligonucleotides and Analogs. Method in 
Molecular Biology Series 2 0|, Humana Press. S. Agrawal^ Ant 
isense Research and Development 4 3=£ N 1 8 51, (1 9 9 4^f) 

) o 

^(DDNA^RNA-Cfc^ll it¥£ f&m £ L X £ tit. L U . 

hS^7tX7t P^/i-X— KM^CDi+'l^li. ib^fiJcfll (frt 
/< — *>x;U-7 — (1*) SL 3 9 4M) MLt^S 
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^m^lS^fcl\€#(D*IBB&^ t> D N AtL( limRN A £ 4> *0 >5 >£ IB 
v>DNAtL<l*R N AA<^**LT^*L»i. 41 III ^ a — Jit* ti h t 

&-$;?z>o m^mmcommit. mm^tzmm. babul mtftrnvt. & 

LTl^fl)"^ *3§BJ3I*MI^ ^jb^T>^-b >X^b^^^^t; 
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^#j^O)3a^35:«Sl3 LTttffl LTt<k^o Ifc^WKiW M#&*H*C: 
tt. ^«#(ci*H»ia>»«IE. *#J> £5£<b#h Iftlftftik 5S##J. !©ff2#] 

"T-So a«tW(c&SlM4l Hifcfcy 1 EI^L<tt»lHl(3»(fC 

„ O. O O 1 ~ 2 O O 0mg/kgj&<Jft-5-**l'So f*M;±*ttf>*i ^ f* O . O 
1 ~ 1 O Omg/kg>W£ L < . O. 1 ~ 5 Omg/kgA^#|Zj?^ Ll^o * 

. Hif&rtJS^ itflilS#. »HRrt«#. »Br« 
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o 

iz7jk-? 0 mtpmzmts =i>kp — ;upbs (□) „ n>hp— ;u 

7f-'J zfX* KC L- 1 (A) S.i;T>T-tZ>X7)-'J =f*>7 

Kas-1 (O) -efc^o 

Kas-1 l^cfc-SBTIK^OlE^ffli^J^jm^fflM^^ti^^-ro 

f§ £ n m -? & tz #> <d m a cd m m 

( 1 ) 7>^-fe>X?* A?* □ 5^^-31— h^-U 3^^7 U^-T K(ftM 

it 

p_ ;U7 |-ij zf^<7 Kl*. =1 > tfi — £ — ^P^ AHYB simulato 

r (Advanced Gene Computing Technologies, Irvine, CA) ^rffll^TiS 
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Z (D J: 9 I- LTtttb L tc^IS^iJ^^F^tt (GenBank =F—^- ^ 

fl2fi)tfi££=l > tf zl — £ -e##T Lfc (Mitsuhashi M. et al., Nature_36 
7: 759-761, (1994); Hyndman D. et al., B i otechn i ques 20: 1090- 
1097, (1996)) 0 

ij7^V>mRNA(D37 (Core) SfJ^IZ/W 3? 'J if & 1 5m e 

rt'J^Jf^Utf KAS— 1 (MB^JS-^-4) ^SliHtco 
A S — 1 : 6TATATGATACGATC 

3 > K P— )VWi&\t Ltli, ±IBT>5 L -b>XiS9Ut |b]-<E>*£ £ PI 

LTli^tLfc 1 5m e r * 'J =f*<7 h'CL-1 Lfc 0 

C L - 1 : GTATTAGTATCGAAC (ISMS^- 5 ) 

Z*l 33?^ Kl*» |=3 U) D N A cafiJclilE (Applied Bios 

ystems Model 380B, Foster City CA) £ffll^T-n fi£ L7c Q 

Z^t>(D-&J*Lfc7|-U 335^ U*^ Kl*-€-<B*&KHii LfcDulbecco' s 
UViMSil^ (PBS) (Hyclone, Logan. UT) ^izMMLtzo 
(2.-) ailfrfe&tflfeggrtt 

t hSBi^>v$fflBSt*C a R - 1 WSW4 8 0I±JCRB *BB£/*> 
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o cm^) ^t>A^Ltco zLHt>o)imi&mz. i o%^ i MitD.m (Gibe 

0 BRL, Gaitherburg, MA) % 1 O O J£{&/m | ~ is "J > G , 

1 mg/mlfltUX h h"?-T i/^ftl(DDM EMtgtfe (Gibco BRL) tp T? 
% 3 7°C, 5%C0 2 Ri;9 5%^ft(Difttt!8"e»*Lfc. *U»!*M 
JK^2 X 1 O 5 <l/m|-e3~4 Bfe|Z*fi«L^f£o tgS^b— hRtftSS 
=r4 *sn.\Z&.tL'<—0 s 7 4 h (II) «£ffll/*f=o 

±iar^fi)cLfc^^- | J =fX* /\^f 'Jt77-vT 4*° 

'J X<7 \s*=f- K^r-^—- If (Gibco BRL)£fefflLT [ r ~ 3 2 P ] ATP 
( 3 O O OCi/mmol) "C^'^ULfco 

C&SHWIiafcl-* 3SBB&^^;tLs ¥ £ U)$fflJ&/N— $ — (PHD model 
290: Cambridge Techno I ogy) £ ffl l^T tf^ X#$$t 3> ^ £ — (Glass F 
iber Strips 240-1: Cambridge Technology, Watertown, MA) _h 

>>g>^j^7^/^r — (LS6000 i c ) (Beckman Industries, Fullerto 
n, CA) ^JBl^-C/iy^Lfco 

mtKiLtzmO 1 8 % (24 B#Fb1^) W21% (48 B#|S]&) ft<fQI& 
Iz&y &£*LTl>fc 0 A S - 1 &t>*C L - 1 (D^lzSSiX^^jlJt 
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:7;U3j-P-fe«< W V^-^S'T*— h (F I TC) £ffll^T (Leonetti J 
P. et al., Proc Natl Acad Sc i USA 88: 2702-2706, (1991)) "y^JU 

SSlflS** (C a R - 1 ) £2 4^^U— h ^p(DlbL : MM^tM D M E M tpife 

2 4I5IBK >4r:i'< — K Ltzo mm&1Ztt\^7kft LTmf&9\-M(»mir 'J 

-?-<E>$£m. AS- 1 C L- 1 (D^mt &\Z 2 4B#F^^IZl*$fflflS(D 
tf*ffll&« 1*3 lc Kit L T l> & - t A^iJ o fee 
(5) C a R - 1 Mf&mz1&liZ>^ h'j7-fv>mRNAfl)jSll:^ 

24^^b- h<D# r ^i;U c t 3 <7)lfil>**8t;MDM EMM. A S - 1 3Z. 
liC L - 1 it 'J =f*£ U^^ 1 K£ 1 0 /i M#fr|Hli£±fe(E>#* 1 mllZU 5 

o, o o om/K<om&x*ffltew&Mz-&?i-. 2 4nr B ^>+i^-h 

g^T-v^A^*- vT*— h-7i/- JU-^PP*JUA;£ 
l^T^SBHS R N A $-tttB Ltz 0 £**>it* 1 ) =f- d TRU!X h U 
3^ hT If ^^fifcttliT (Promega, Madison. Wl ) ^ffl^tiRNA 
$fflSL7to C?LtIJatLfcmRNA^bM-MLVfgIgI (Gi 
boo BRL)^fflL>T : 7>^AlC^^-f V — itLtz c D N A £IJ3S L 
P C Rif ipI50:3ji£J!it!i Lfc (Perk i n-E Imer/Centus, Norwa I k, CT) 0 
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"7 h'J : 7-f' , >>-tr>^^ ,: 7 > l'" 7— : 5' -GTG ACCGCG ACTTTTCAAAGC-3 ' ( 

HJ7/f i/>7>ft>X^7'f7- : 5' -CGTTGCGGGACTGGATTATCA 

G-3* (iB?'J#^-7) 

/ g-7*<7^>-fe>X^'f^' — : 5' -CTTCGCGGGCGACGATGC-3' (IS^Jfl 

y g_7'/ 7 5i>7'>^-t 2 >X^ >: 5^'^— : 5' -CGTACATGGCTGGGGTGTTG-3' 

(iE*iJ#-s§-9) 

**i?ti3 5-9- -f ^JU (-7hU^-fv>) &tf2 st^ ( £ - 
T^>) m i )&Ltzo t# t>tlfc P C RStl* 1 - 2%7#n — x^;U 

*a>tsiiL c a r - 1 mmmtMi%(»3kt*TT<iZ[Xim®i^ h u v 

>v h'J — ^«rf=«k*i(i, AS-1 CJ;ot7 h'J7-f v>m 
R N A (Dft^(D 9 2 %A*#Pi||11 £ tt"C t x 7c 0 

ft. AS-1 XI* C L — 1 <D L^"3*;ft<7)7j~ 'J zf*>7 KtiS-7^ 
^>mRN A(D#g^U^;Ul::§$Wl*#^T^&frofro 

(6) c a r - 1 iaB^iz^it^-? k *) jsism.&m.§£m\zitiir$) 
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±IB-f >*i'< — V3 > (4 8IHI1) & (3 ^ it $£ *S *&£ 1 5, 

O0OXgt3 O^RSiit'C^SILfco ZtL(z8 0 %t&*PB!tB£7 >^E-^ 

A£jj&anL. 5, oooxg. 30^F B 1(D 

5I'i>^St-eiHli|RLfco tlb^ifclfil^i o%s d s-Ttf'JT^ u;ut 

5 FffrW^frWH^frlf* ^<D^- h O-b/UP— (Bio-Rad. Hercu 
les. CA)|Z^L<!: otco 

Z.(DflI£ 3 %-tf 7f>/T BS(20mM Tris-HCI.pH7. 

6 . 0. 9 %t§iik-)- h 'J ^A) t1 0#IHU ^;SIZT^P ^^^SLtc 0 

1 %-tf7f >/TBSt1 : 1 O IZJftfRLfc^-^tfCt h ^ 
|- ij v>/K'J ^ P— ^"^Uf/l^ (Miyazaki K, et a I . Cancer Res 5 
0. 7758-7765(1990)) t 2 B# fcl J& £ . Ml^. PI*£l::#-lR LfcT^*) 
'J ^tX77^- -tf^-^fcx^-t^ I gGfcttt (Sigma) <»: 1 B#P H mfC 

T/U*J U -tf$S^*W4r-y h (Bio-Rad) ^ffl^tip D B ^ 

"7 h'J^-f ->><DfIiEf* (2 9 K) % *mm. (2 3 K) & 
(2 OK) 0>3iJI3I0)MfiKfr\ *«13SC a R- 1 $fflfl&1*a)li 

tZ?>t)K A S - 1 7h 'J =f * ^7 K-e^S-T^) d <!: Iz£ tj N -7 h 
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C a R — 1 Mi& (5xl0 3 fi)£MIC S^^>/<— P^<D^ h U f 
;U (W«l^*JSm) SK^-T^* — (8^m$ffl?L) ±lCffi*_&*K 4 8 
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